<€ obftctrices. Verum id noluit mater pucrpcra. 
" Pietati ejus obfecundavit fortuna. Lingua cnim 
" inferior paulatim emarcuit, et in exiguam pifoque 
" baud majorem lingulam, quae hodienum maner, 
" contrafta eft. Lingua interim fuperior ad juftam 
" crevit magnitudinem, quamplurimis iongis pro- 
fundifque fulcis diftin&a, an vulneribus laniata, 
dicam ! quae parallelo fitu pofita una cum lingua 
iC creverunt, neque unquam coitura eflfe videntur. 
Nat. Nov* ix. 1664. Ob. 1694.-5* Mart. 5. Mt. 31. 
It appears by this Journal of himfelf that he was 
always infirm and fickly. * 
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XIV. Upon the Sounds and Hearing of Fifties, 
by Jac. Theod. Klein R. <P. Gedan. F.R.S. 
or Some Account of a "Treatife^ intitled^ "An 
" Inquiry into the Reafons why the Au- 
" thor of an Epiftle concerning the Hear- 
c< ing of Fifties endeavours to prove they 
" are all mute and deaf ;" by Richard 
Brocklesby M. D. F. R. S. 

Read March ^'/AUR Author in the firft place claiTes 
I 747- • V^/ them into two Orders, the firft 

hath Lungs, the other is furnifh'd with Organs ana- 
logous to Lungs, which we call Fifh-Ears, or Gills : 
All the Whale-Kind, the Dolphin, Porpoife, and 
fuch like, have Lungs. There are two Families of 
the fecond Oafs, to one of them belongs all that 

Tribe, 



* See the Account of Margaret Cuttings who fpeaks without a 
Tongue, in thefe Tranf, N°, 484, />♦ 62 u 
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Tribe, which have one, two, five, or nine Air-Holes, 
at the Back, or Sides of the Head, or in their Tho- 
rax, in which concealed Gills are found : The other 
Family comprehends all Kinds of Fifties, whofe Gills 
are ufuaily placed oa each Side the Back of the 
Bead. Our Authors Antagonift: alleges, that all 
Fillies of both Orders are equally deaf j but that all 
Naturalifts except Mr. Reaumur are of a contrary 
Opinion, that Fifties hear diftia&ly. 

Our Author begins with an Air of Ridicule, , and 
{hews how far the Letter-writer is ignorant of the 
various Opinions, modern as well as antient. Our 
learnedCountrymanMr.i?^ thinks to reconcile thefe, 
by trttowing that fome hear, while others are deaf; 
but the greateft Part allow that Fifties a&ually hear j 
and m'oft, except Scheuchzer, feem agreed about the 
auditory Paffages. But the Letter-writer denies they 
have any Organs of Voice, merely upon the pro- 
verbial Authority, Mute as a Fzjbj hence he con- 
cludes they are likewife deaf. But in Anfwer^ 'tis 
replied, the fpouting Whale hath all its internal 
Organs, precifely fimilar to the Organs of Voice in 
other Creatures, and therefore they may anfwer the 
fame Purpofes, nay a&ually ferve this End: For 
when the Whales in the Greenland Fifhery are 
ftruck, they roar frequently fo loud-, as. to he heard 
at two French Miles Diftancc. 

But fome of the fkft Family of our fecond Oafs, 
as the Skate, Lamprey, Conger, and others, our 
Author hath heard utter fome kind of Noife; and 
gives his Opinion, that moft Sorts of cartilaginous 
Fillies can do the fame. From Analogy he argues* 
that as no Eeaft, from the Lion to the meaneft Ani- 
4 mal r 
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mal, nor from the Eagle to the humming Bird, but 
can utter a Voice, fo he thinks the fame general 
Law is obferv'd in the Occonomy of Fifhcs : But at 
the fame time our Author here fecms to lay too 
much Weight upon what he fuppofes final Caufcs, 
and mctaphyfical Arguments, which have in all 
Ages ruind Natural Philofophy. 

But the Letter-writer queries, whether Fifties may 
not be mute in our Air, and yet capable of fomc 
Voice in their own Element. Our Author takes the 
Noife which Carp and fuch Fifh make in hot Wea- 
ther, on the Surface of the Water, to be a Voice ; 
And this is mod remarkable when the Male im~ 
prcgns the Row which the Female has before de- 
ported 5 yet this is often heard, when the Fifh is 6 
or 7 Inches under- Water. Our Author further enu- 
merates many foreign Fifhcs, and particularly our 
Smelt, which put alive into Vinegar hifles very au- 
dibly. 

The Letter writer had objected againft Fifhes, that 
they have no Occafion for Hearing, becaufe they 
never copulate, as other Animals, do: But our Au- 
thor defcribes the Manner of Whales, which is per- 
formed as that of other Animals; and obferves, thac 
they bring forth their Young alive: Thefe follow 
the Female, and fuck Milk from the Teats, which 
are pUced in them near the Organs of Generation $ 
and in violent Storms the Dam rak.es: her Off-fpring 
ir.ro her Mouth, and protects them from Danger. 
This laft is common to ievcrai of the Skate-kind'. 

The Letter-writer alleges, That Fifh never flccp 5 
but our Author allures us, all fuch as have Lungs do 
in the Night-time, thrufting up their Noflrils into 

H h the 
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the open Air. For others he cannot be pofitivc, 
as their Hiftory is little known. 

The Letter- writer premifes two Queftions; firft, 
Whether Fillies have any Ears? or, If the Gills ferve 
the fame Purpofe? and anfwers pofitively in the 
Negative to both: And therefore concludes they 
cannot hear. But our Author aflerts, that Snake5, 
Frogs, Chameleons, and others of the Lizard kind, 
a&ually hear, without any of the ufual external ^- 
par at as of Hearing. For though they want the Auri- 
cles and Ears, yet have they auditory Paflages, by 
which Sound is convey'd, and even internal Organs, 
to which the Meatus auditorius reaches. But our 
Author farther aflerts, that all the Whale-kind, and 
in general fuch Fifhes as have Lungs, have likewife 
a Meatus auditorius % and the internal Organs of 
Hearings and appeals to a public DHTe&ion of a 
Porpoife, and another Fifh of the Whale-kind, made 
by himfelf; in which the Os petrofum, with the 
other Parts of thefe Organs, had been feparately 
fhew'd 1 and calls in the concurrent Teftimony of 
Dr. Tyfon, in his Anatomy of a Porpoife. 

Thus having fatisfied us about fuch Fifh as have 
Lungs, he goes on to confider the cartilaginous 
Species, fuch as the Skate, Ray, and kind of Lam* 
prey, which have Organs of Generation, and copu- 
late like Brutes $ yet exclude the Foetus while yet in 
the Egg-State ; And this from Analogy, that thefe> 
and in general all other Fifh, as they have Organs 
which ferve them for Lungs, fo they may have what 
anfwers in others to the Apparatus of Hearing. 

In Proof of this he afferts, that all Kinds of Fifh 
but thefc which have Lungs, are always found to 

have 
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have Stones in their Heads naturally form'd, and 
invariably plac'd in the fame Situation, being join'd 
to the contiguous Parts with Ligaments and Nerves, 
which take their Rife from the Subftance of the Brain^ 
and having examined the Head of a Pike minutely 
with a Microfcope, he difcover'd the auditory Pores 
in the Stones, and perfuades himfelf, that three Pair 
of Stones are to be referr'd to this Ufe 5 therefore 
concludes, as there is fome Analogy in the Organs, 
that ail Fifties in fome meafure hear. 

The Letter-writer farther ob/efts, that Water is 
not the Medium of Sounds 5 and though Air is 
a&ually contain'd in all Water, yet it cannot be 
put into Undulations, any more than the circum- 
ambient Water i but that Would require a much 
greater Vibration than the external Air can give. 
Thus, fays he, if a Perfon im merge his Head 
a Foot under Water, he will hear nothing but a 
boiling Din * and however great a Noife is made in 
the open Air, the Event will be ftill the fame ; and 
if the Water itfelf be put into the mod violent Agi- 
tation, the Perfon will difcover no Odds in that 
Senfation of his Ears from what he perceived in the 
ftillcft Water. Hence he concludes Water incapable 
of tranfmitting Sounds. Our Author replies, That 
as Fifties arc imanimoufly agreed to be capable of 
fmelling, fo ? by Analogy, it is probable they have 
Hearing 5 for Odours are convey'd by the Air, as 
well as Sound. But he thinks the unnatural Pofition 
of a Man's Head immerg'd a Foot under Water may 
be fome Caufe for that confufed Noife, and oppofes 
the experimental Tcftimony of Abbe JV^/Ztf' himfelf, 
who went different Depths under Water, to fatiify 

Hh 2 hioucif 
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himfeif how far Sounds could be conveyed in that 
Medium. 

At four Inches under Water he heard the Sound 
of a Gun difcharged, of a Clock ftriking, and of a 
Hunter's Horn : Thcfe, repeated at different Depths, 
were heard firft at 4, then at 8, afterwards at 18 
Inches, and laftly at two Foot. A Man s Voice was 
alfo heard- in the fame Manner. 

At different Altitudes of Water, none of them 
exceeding two Feet, he could perfe&ly diftinguifh 
mbct Sounds, when two Bells were ftruck, or two 
Pipes founded together. 

He could diftinguifh under Water, very diftin&ly, 
Words utter'd aloud : And prov'd this Affertion, by 
declaring, when he came above Water, what was 
faid while he was under it. 

All Sounds were heard more faintly, and attenu- 
ated,- yet the Difference of the Sound, at 4 and 18 
Inches Depth, was not anfwerable to the Difference 
of the Altitude of Water. 

He obferv'd at firft, that momentary Sounds were 
not fo well convey 'd as continued j yet he after- 
wards determin'd, at the fame Depth, one Tap of 
a Drum-head, as plainly as a continued Round. 
This he thinks was the fame i(i a .Man's Voice, and 
the Sound of a Pipe; but ingenuoufly owns, he was 
not fully fatisfied in this Experiment; and therefore 
does not lay as great Strefs on its Certainty as on the 

former. 

Laftly, he held his Head under the Surface ot the 
Water, fo as barely to cover him; but could not 
hear the Clock ftrike, which was audible in the 
open Air at 45 Feet Diftance, efpecially on a Plain. 

The 
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The Abbe therefore concludes, if Fifties do not 
actually hear, 'tis for want of proper Organs, and not 
becaufe the Medium cannot convey Sounds^ 

Our Aurhor mentions the common Notion of 
Carp, and other Fifh, coming out of their Ho!es at 
the Sound of a Bell to be fed $ and adds a Story, 
which Mr. Boyle fomewhere relates, that near Ge- 
neva a Man had a FifTi-pond, whofe Banks were fo 
high from the Plain on which it was, that one 
could not look over them into the Pond j and there* 
fore it was impoilible the Fifh could fee the Perfon 5 
yet they were at any time convened at certain Sounds 
by the Gardener, in order to be fed, as a credita- 
ble Perfon afferts. 

The Letter writer, having made a high Partition in 
a Pond, watch'd while an Accomplice behind it 
made a very great Noife, and difcharg'd a Gun, in 
order to frighten the Fifh (if poffible) that were 
playing on the Surface of the Water $ but they did 
not give any Attention ; yet as foon as ever they 
came in Sight, the Fifh immediately made off* 

Our Author thinks this Objection of little Weight, 
becaufe (he Queftion is not, whether Fifhes, when 
they fee nothing, can be frightened by Sounds only. 

Upon the Whole, our Author fhews himfelf an 
experiencd and diligent Naturalift, and will (if I 
miftake not) be allow'd to have fully prov'd the 
Falftty of any Aflertioa, that all Fifh are intirely 
mute and deaf. 
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